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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-4, 6-7, 13-18, 20-21 and 27-28 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Amrany et al. U.S. Patent 6,999,504 B1. 

Regarding claim 1 , Amrany et al. teachings apply to DSL systems as disclosed in 
column 5 lines 1-10. Referring to FIG. 4, in column 7 lines 25-67, Amrany et al. 
teachings is directed to a system and method for canceling crosstalk (or otherwise 
reducing the effects of crosstalk) on a local loop 130, which carries a first signal r(t). A 
fundamental feature of the present invention is the utilization of a common mode signal, 
obtained from the local loop, to generate a second signal p(t). Both of these signals (r(t) 
and p(t)) are utilized to create multiple independent equations that can be solved to 
either directly approximate the remotely transmitted signal e(t), or to approximate a 
measure of crosstalk on the local loop, and from the measure of crosstalk approximate 
the transmitted signal e(t). It is assumed that both modes experience NEXT due to at 
least one disturbance source. For the moment, we consider only one disturber u(t) (the 
extension to two or more disturbers is straightforward). In view of that, the received 
signal includes a desired signal plus an interferer as claimed. 
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Amrany et al. does not explicitly teach frequency shifting the received signal to 
provide multiple versions of the received signal as set forth in the application claim. 

As recited above, the second signal p(t) is derived from the first signal r(t) to 
create multiple independent equations that can be solved to either directly approximate 
the remotely transmitted signal e(t), or to approximate a measure of crosstalk on the 
local loop, and from the measure of crosstalk approximate the transmitted signal e(t). As 
shown in equations 2-3 (column 8 lines 1-20), because the frequency of the common 
mode signal p(t) is different with that of the received signal r(t) and because p(t) is 
derived from the received r(t), one of ordinary skill in the art would have recognized that 
the act of deriving p(t) corresponds to the claimed frequency shifting. As further 
disclosed in column 7 lines 45-55, Amrany et al. considers only one disturbance source, 
however, the extension of two or more disturbers is straight forward. 

Referring to FIG. 5, the received signal (r(t)) is sampled and converted by analog 
to digital (A/D) converter 202 into a sampled signal (r(n)). The signal output from the 
A/D 202 is then passed through a low-pass filter 204, which prevents aliasing. The 
second signal (p(t)) is sampled and converted by A/D converter 206 into a sampled 
signal (p(n)). The signal output from the A/D 206 is then passed through a low-pass 
filter 208, which prevents aliasing of the second signal. Each data stream is then 
processed separately by time-domain equalizers 210 and 212. Thereafter, the 
respective data streams are processed in the time domain processing circuitry 214. 
This circuitry performs the mathematical processing, including the convolution and de- 
convolution operations, for solving the equations of Equations 2 and 3, to determine the 

0 
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crosstalk components and/or the original transmitted signals. In light of the foregoing 
disclosure, the circuitry performs equivalent claimed step of summing the outputs. 

Amrany et al. invention differs from the pending claim in that Amrany et al. 
teaches the step of down-sampling before the step of providing a combined crosstalk 
equalizer and frequency shifted adaptive filters as claimed. Because the down-sampling 
process is for reducing processing time of the circuitry, therefore, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made to modify 

i 

Amrany et al. invention to perform the step of downsampling after time-domain 
equalizers 210 and 212, since downsampling is performed before the circuitry. 



Regarding claim 2, as recited in claim 1 rejection, the circuitry performs the 
mathematical processing, including the convolution and de-convolution operations, for 
solving the equations of Equations 2 and 3, to determine the crosstalk components 
and/or the original transmitted signals. 



Regarding claim 3, referring to FIG. 7, in column 10 lines 10-35, Amrany et al. 
teaches that during a training or learning phase of a modem, certain variables and/or 
loop characteristics (e.g., loop impulse response) are computed and/or estimated (step 
402). These computed/estimated values are later used during modem operation. 
During this later modem operation, a first signal r(t) is received on a local loop (step 

404) . At the same time, a second signal p(t) is obtained from the common mode (step 

405) . Generating/obtaining the second signal p(t) in this way provides a measure of 
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redundancy, which is used to establish multiple, independent equations in the form of 
Equations 2 and 3 above, which can be solved to compute (or closely estimate) the 
crosstalk (step 406). After the crosstalk is computed, is may be subtracted from the 
received signal to obtain the transmitted signal (step 408). Hence, in view of that, the 
computed/estimated values of time-domain equalizers 210 and 212 match the values of 
a target filer. 

Regarding claim 4, in column 3 line 65 via column 4 line 10, the modem learning 
phase may be utilized to compute some of these terms, using blind, semi-blind, or 
supervised techniques. 

i 

Regarding claim 6, claim is rejected on the same ground as for claim 4 because 
of similar scope. In. supervised techniques, the training signal is the desired signal. 

Regarding claim 7, as recited in claim 3 rejection, the second signal (p(t)) is 
generated at the receiver to provide a measure of redundancy, which is used to 
establish multiple, independent equations in the form of Equations 2 and 3 above, which 
can be solved to compute (or closely estimate) the crosstalk (step 406). 

Regarding claim 13, in column 9 lines 25-35, the received signal r(t) is over- 
sampled and converted by analog to digital (A/D) converter. The signal output from A/D 
202 is then passed through a low-pass filter 204 to prevent aliasing. 
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Regarding claim 14, as recited in claim 13 rejection, low-pass filters 204 and 208 
are employed to avoid aliasing and isolate the desired components. 

Regarding claim 15, claim is rejected on the same ground as for claim 1 because 
of similar scope. 

Regarding claim 16, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Regarding claim 17, claim is rejected on the same ground as for claim 3 because 
of similar scope. 

Regarding claim 18, claim is rejected on the same ground as for claim 4 because 
of similar scope. 

Regarding claim 20, claim is rejected on the same ground as for claim 6 because 
of similar scope. 

Regarding claim 21 , claim is rejected on the same ground as for claim 7 because 
of similar scope. 



■ 
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Regarding claim 27, claim is rejected on the same ground as for claim 13 
because of similar scope. 

t 

Regarding claim 28, claim is rejected on the same ground as for claim 14 
because of similar scope. 

2. Claims 8-10 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Amrany et al. U.S. Patent 6,999,504 B1.as applied to claim 1 above, 
and further in view of admitted prior art in the original disclosure. 

Regarding claim 8, Amrany et al. does not teach the interferer is cyclostationary 
as claimed in the application claim. 

Admitted prior art on page 4 of the original disclosure discusses the properties of 
the interference is cyclostationary in nature. Since the interference is cyclostationary in 
nature, one of ordinary skill would have recognized that the disturber in Amrany et al. 
invention is also cyclostationary because Amrany et al. discusses similar crosstalk 
situation. 

* 

Regarding claim 9, in column 14 lines 5-15, the crosstalks are finite alphabet in 
the time domain (HDSL, ISDN, T1 ). 

Regarding claim 10, as further explained on page 6 of the original disclosure, 
admitted prior art teach in a system operating in an Annex C environment, NEXT cross- 
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talk from existing TCM-DMT is a major performance-limiting impairment for the ADSL 
DMT transmission. 



Regarding claim 22, claim is rejected on the same ground as for claim 8 because 



of similar scope. 



Regarding claim 23, claim is rejected on the same ground as for claim 9 because 



of similar scope. 



Regarding claim 24, claim is rejected on the same ground as for claim 10 
because of similar scope. 



Allowable Subject Matter 



3. Claims 5, 11-12, 19 and 25-26 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Ono et al. U.S. Patent 5,859,914 discloses "Acoustic Echo Canceller". 

Tahernezhaadi et al. U.S. Patent 6,944,289 B2 discloses "Delay Insertion For 
Echo Cancellation, With Echo Suppression, In A Communication Network". 

Duttweiler U.S. Patent 5,566,167 discloses "Subband Echo Canceller". 

Bombay et al. U.S. Patent 6,999,517 B1 discloses "Method And Apparatus For 
Transmission Of Data On Multiple Propagation Modes With Far-End Cross-Talk 
Cancellation". 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

< ♦ 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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